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(57)Abstract: 

PURPOSE: To provide an optical information recording medium 
which reduces jitter and the unbalancing of pit size as much as 
possible. 

CONSTITUTION: A light transmission substrate 12 is provided at 
one surface side of a light absorption layer containing an organic 
coloring matter, a reflection layer 18 is provided at the other 
surface side of the light absorption layer 14 via an enhancement 
layer, a guide groove is formed on the surface at the side of the 
light absorption layer 14 of the light transmission substrate 12, the 
light absorption layer at the guide groove part is thicker than the 
light absorption layer 14 of the land part outside the guide groove, 
and then enhancement layer covering the light absorption layer 14 
of the guide groove part of the above light transmission substrate 
12 is thicker than the enhancement layer 16 covering the light 
absorption layer of the land part outside the guide groove. 
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1 This document has been translated by computer. So the translation may not reflect the original precisely. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Have a translucency substrate in one field side of the light absorption layer containing organic coloring 
matter, and it has a reflecting layer through an enhancing layer in the field side of another side of this light 
absorption layer. The guide rail is formed in the field by the side of the light absorption layer of this translucency 
substrate, and the light absorption layer has entered in this guide rail. The thickness of the light absorption layer of 
the part which has entered in this guide rail is an optical information record medium which is characterized by being 
thicker than the thickness of the light absorption layer of the part which is in contact with the land part besides this 
guide rail and which can be written in. 

[Claim 2] The thickness of the enhancing layer which covers the light absorption layer of the part which has entered 
in the guide rail of said translucency substrate in the optical information record medium in which writing according 
to claim 1 is possible is an optical information record medium which is characterized by being thicker than the 
thickness of the enhancing layer which covers the light absorption layer of the part which is in contact with the land 
part besides this guide rail and which can be written in. 

[Claim 3] The enhancing layer which covers the light absorption layer of the part which has entered in said guide rail 
in the optical information record medium in which writing according to claim 1 or 2 is possible is an optical 
information record medium which is characterized by having projected to this guide rail side and which can be 
written in. 

[Claim 4] It sets to the optical information record medium in which writing according to claim 1 to 3 is possible, and 
is the depth ds of the guide rail of said translucency substrate. The depth of flute de formed in the field by the side 
of the reflecting layer of the enhancing layer which covers the light absorption layer in 140nm or more and this guide 
rail Optical information record medium which is characterized by being 100nm or less and which can be written in. 
[Claim 5] the depth of flute da formed in the field by the side of the enhancing layer of the light absorption layer in a 
guide rail in the optical information record medium in which writing according to claim 1 to 4 is possible ds>da >de it 
is — optical information record medium which is characterized by things and which can be written in. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the optical information record medium in which the pit which 
irradiates the laser beam for record on which information was made to superimpose at the light absorption layer 
containing organic coloring matter, and has optical phase contrast between parts for a background can be made to 
form and which can be written in. 
[0002] 

[Description of the Prior Art] Various things are proposed as an optical information record medium which can be 
written in. This applicant for a patent improved the optical information record medium in which such writing is 
possible, and has proposed what is indicated by JP,2~87342,A (four-layer form) as an optical information record 
medium which can be fitted to the specification of the compact disk (CD) which is a ROM type light information 
record medium and which can be written in. 

[0003] The optical information record medium in which this writing is possible is transparent (imaginary part kehs =0 
of complex index of refraction) enhancing (enhance) to the wavelength of the laser beam for playback between a 
light absorption layer and a light reflex layer. It is characterized by preparing a layer. Since the optical information 
record medium in which this writing is possible is equipped with such an enhancing layer between the light 
absorption layer and the light reflex layer, it has the features that the reflection factor of the laser beam for 
playback is highly made with 70% or more. 
[0004] 

[Problem(s) to be Solved by the Invention] However, the optical information record medium in which this writing is 
possible had the trouble that a jitter might be bad and might produce imbalance to the die length of the recorded 
signal compared with what does not have an enhancing layer (three-layer form), when irradiating the laser beam for 
record and making a pit form. 

[0005] It aims at offering the optical information record medium which it was made [ record medium ] in order that 
this invention might solve the above-mentioned trouble, and reduces a jitter as much as possible, and was made to 
lessen imbalance of pit size as much as possible and which can be written in. 
[0006] 

[Means for Solving the Problem] The optical information record medium concerning this invention which can be 
written in In order to solve the above-mentioned technical problem, it has a translucency substrate in one field side 
of the light absorption layer containing organic coloring matter. Have a reflecting layer through an enhancing layer in 
the field side of another side of this light absorption layer, and the guide rail is formed in the field by the side of the 
light absorption layer of this translucency substrate. The light absorption layer has entered in this guide rail, and the 
thickness of the light absorption layer of the part which has entered in this guide rail is thicker than the thickness of 
the light absorption layer of the part which is in contact with the land part besides this guide rail. 
[0007] Here, thickness of the enhancing layer which covers the light absorption layer of the part which has entered 
in the guide rail of a translucency substrate may be made thicker than the thickness of the enhancing layer which 
covers the light absorption layer of the part which touches the land part besides this guide rail. Moreover, the 
enhancing layer which covers the light absorption layer of the part which has entered in the guide rail may be 
projected to this guide rail side. 

[0008] Moreover, the depth ds of the guide rail of a translucency substrate The depth of flute de formed in the field 
by the side of the reflecting layer of the enhancing layer which covers the light absorption layer in 1 40nm or more 
and this guide rail 100rim or less is desirable. Furthermore, the depth of flute da formed in the field by the side of 
the enhancing layer of the light absorption layer in a guide rail ds >da > de Having become is desirable. 
[0009] 

[Function] Since the thickness of the light absorption layer of the part which has entered in the guide rail is thicker 
than the thickness of the light absorption layer of the part which is in contact with the land part besides this guide 
rail in this invention The amount of the laser beam for record absorbed by the light absorption layer of the part 
which has entered in the guide rail increases, the variation of the organic coloring matter contained in the light 
absorption layer of the part which has entered in the guide rail increases, and the sensibility of an optical 
information record medium improves. 

[0010] Moreover, when the thickness of the enhancing layer which covers the light absorption layer of the part 
which has entered in the guide rail of a translucency substrate in this invention makes it thicker than the thickness 
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c^^^i the light absorption layer of the part which is^^^n 



of the enhancing layer which c^^l the light absorption layer of the part which is irreontact with the land part 
besides this guide rail While the heat generated in this guide rail is shut up by the exposure of the laser beam for 
record in this guide rail and the breadth (cross talk) of a pit is prevented by it, the sensibility of an optical 
information record medium improves further. 
[0011] 

[Example] a part of example of the optical information record medium which drawing 1 requires for this invention — 
a notching perspective view and drawing 2 are the A section enlarged drawings of drawing 1 . In this optical 
information record medium 1 0, as shown in this drawing, laminating formation is carried out and the light absorption 
layer 14, the enhancing layer 16, the reflecting layer 18. and the protective layer 20 are made into this order in one 
field of the translucency substrate 1 2. 

[0012] Here, the translucency substrate 12 has the guide rail (PURIGURUBU) of the shape of a spiral formed in the 
field by the side of the light absorption layer 14. The depth ds of this guide rail Although it needs to be referred to 
as 140nm or more, the range of 1 50nm - 280nm is more desirably good. In addition, the depth ds of a guide rail If too 
deep, the imprint nature at the time of being shaping will fall. 

[0013] Although it can be made to form by pressing La Stampa in case the translucency substrate 12 can be 
manufactured with shaping means, such as injection molding, and a guide rail manufactures the translucency 
substrate 12, it is not necessarily restricted to this approach. As an ingredient of the translucency substrate 12, 
even if it is ingredients other than these, the refractive indexes to a laser beam are 1.4-1.6, and although a 
polycarbonate, acrylic resin, polyolefine, an epoxy resin, glass, etc. can be mentioned, if excelled in shock resistance, 
it can be used. 

[0014] The light absorption layer 14 has the spiral-like slot which laps with the guide rail of the translucency 
substrate 1 2. this depth of flute da The depth ds of the guide rail of the translucency substrate 1 2 The depth of 
flute de of the enhancing layer mentioned later relation — it is — ds >da >de ** — it is good to carry out. The 
depth of flute da of the light absorption layer 14 It is the relation between the depth with the desirable guide rail of 
the translucency substrate 1 2, and the depth with a desirable enhancing layer, and the range of 50nm - 1 50nm is 
desirable as a result. 

[0015] As an ingredient of the light absorption layer 14, the organic coloring matter of light absorption nature is 
desirable. As organic coloring matter of light absorption nature, although cyanine dye, thoria reel methane coloring 
matter, pyrylium coloring matter, phenanthrene coloring matter, tetradehydro choline coloring matter, thoria reel 
amine coloring matter, squarylium coloring matter, crocodile nick methine coloring matter, phthalocyanine dye, 
AZURENIUMU system coloring matter, etc. can be mentioned, even if it is organic coloring matter of light absorption 
nature other than these, specifically, it can be used. 

[0016] Other coloring matter, resin (for example, thermoplastics, such as a nitrocellulose, thermoplastic elastomer), 
liquid rubber, etc. may be included in the light absorption layer 14. The light absorption layer 14 is covered on other 
layers which coated what dissolved the above-mentioned coloring matter and the additive of arbitration by organic 
solvents (for example, alcohol, an acetylacetone, methyl cellosolve, toluene, etc.) on the translucency substrate 1 2 
with which the guide rail was formed, or the translucency substrate 1 2. 

[0017] as the covering approach of the light absorption layer 14 — vacuum deposition and LB — although law, a 

spin coat method, etc. are mentioned, since thickness is controllable by adjusting the concentration of the light 

absorption layer 1 4, viscosity, and the rate of drying of a solvent, a spin coat method is desirable. 

[0018] The enhancing layer 16 can be formed with organic dielectrics, such as inorganic dielectrics, such as Si02, 

amorphous silicon O, Si3 N4, and SiN, AIN, ZnS, or silicon resin, and oligo styrene, etc. When forming the enhancing 

layer 16 with an inorganic dielectric, sputtering of the raw material is carried out through direct or other layers on 

the light absorption layer 14. When forming the enhancing layer 16 with an organic dielectric, the spin coat of the 

raw material liquid is carried out through direct or other layers on the light absorption layer 1 4. 

[0019] If the enhancing layer 16 is formed with a spin coat, a spiral-like slot will be inevitably formed also in the 

enhancing layer 16 at a reflecting layer 18 side. This depth of flute de 80nm or less 100nm or less is more desirably 

good. 

[0020] Thickness dehs of the enhancing layer 1 6 The real part nabs of the complex index of refraction of the light 
absorption layer 14, the thickness dabs of the light absorption layer 14, the real part nehs of the complex index of 
refraction of the enhancing layer 1 6, and thickness dehs of the enhancing layer 1 6 And value rho=(nabs, dabs+nehs, 
and dehs) /lambda given with the wavelength lambda of the laser beam for playback sets up so that it may be set to 
0.05<=rho<=1.6. Moreover, imaginary part kabs of the complex index of refraction of the light absorption layer 14 It 
is made to become 0.04 or less. 

[0021] A reflecting layer 18 has desirable metal membranes, such as an alloy containing gold, silver, copper, 
aluminum, or these. A metal membrane can be formed with means, such as vacuum deposition and sputtering. In 
addition, in order to prevent the oxidation to a reflecting layer 1 8, an anti-oxidation layer may be made to cover. 
[0022] Moreover, in order to protect a reflecting layer 1 8, it is desirable to form a protective layer 20 through direct 
or other layers on a reflecting layer 18. As for a protective layer 20, it is desirable to be formed with shock-proof 
outstanding synthetic resin like for example, polyacrylate resin. Formation of a protective layer 20 can apply this 
resin with a spin coat method, and can be performed by irradiating ultraviolet rays and stiffening them. 
[0023] an example 1 — the disc-like translucency substrate 1 2 with which the spiral-like guide rail was formed was 
first formed by the injection-molding method. Here, the polycarbonate was used as an ingredient of the translucency 
substrate 12. Size of the translucency substrate 12 was set to 1.2mm in thickness, outer-diameter 120mmphi, and 
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t to width-of-face [ of 0.5 micrometers ], dep^r^^f 



bore 15mmphi. The guide rail u^^^t to width-of-face [ of 0.5 micrometers ], deptn^^>f 140nm ], and pitch 
1 .6micrometer, and was formed in the range of 46-1 17mm diameter phi of the translucency substrate 12. 
[0024] next, the translucency substrate 1 2 top — 1 and 1 'dibutyl 3 and 3, 3\ 3' tetramethyl — the solution which 
consists of nitroso diphenylamine 40% 4, 5, and 4'5* dibenzo INDOJIKABO cyantne perchlorate (made in Japan [, 
Inc. ] sensitizing-dye lab: NK3219) 60% — a spin coat method — applying — 1 10nm of thickness, and the depth of 
flute da The light absorption layer 1 4 which is 50nm was formed. 

[0025] Next, silicone resin is applied with a spin coat method on the light absorption layer 1 4, and they are 50nm of 
thickness, and the depth of flute de. The enhancing layer 1 6 which is 40nm was formed. 

[0026] Next, on the enhancing layer 16, sputtering of the Au was carried out and the reflecting layer 18 of 60nm of 
thickness was formed. 

[0027] Next, applied polyacrylate resin with the spin coat method on the reflecting layer 18, and irradiate this, it was 
made to harden ultraviolet rays, and the protective layer 20 of 1 0 micrometers of thickness was formed. 
[0028] Next, the laser beam with a wavelength of 780nm was irradiated by linear velocity 1.2 m/sec and record 
power 7.4mW, and the EFM signal was recorded on the optical information record medium obtained by doing in this 
way. And when asked for the jitter about this optical information record medium, it was 26ns as shown in Table 1. 
[0029] The depth ds of the guide rail of the example 2 translucency substrate 1 2 The depth of flute da of 1 80nm 
and the light absorption layer 1 4 The depth of flute de of 80 and the enhancing layer 1 6 It is referred to as 40nm. 
When set the ingredient of a reflecting layer 4 to aluminum, and also the optical information record medium was 
created like the example 1, the signal was recorded, having used power of the laser beam for record as 7.6mW and it 
asked for the jitter like the example 1, it was 24ns as shown in Table 1. 

[0030] Oligo styrene is used as an ingredient of the enhancing layer 1 6, using acrylic resin as an ingredient of 
example 3 substrate. The depth ds of the guide rail of the translucency substrate 1 2 The depth of flute da of 1 80nm 
and the light absorption layer 14 The depth of flute de of 30 and the enhancing layer 16 It is referred to as 10nm. 
When set the ingredient of a reflecting layer 4 to Cu, and also the optical information record medium was created 
like the example 1 , the signal was recorded, having used power of the laser beam for record as 6.5mW and it asked 
for the jitter like the example 1, it was 28ns as shown in Table 1. 

[0031] Oligo styrene is used as an ingredient of the example 4 enhancing layer 16, and it is the depth ds of the guide 
rail of the translucency substrate 1 2. 280nm, The depth of flute da of the light absorption layer 1 4 The depth of 
flute de of 1 10 and the enhancing layer 16 It is referred to as 30nm. When set the ingredient of a reflecting layer 4 
to aluminum, and also the optical information record medium was created like the example 1, the signal was 
recorded, having used power of the laser beam for record as 6.5mW and it asked for the jitter like the example 1, it 
was 23ns as shown in Table 1 . 

[0032] It is Si02 as an ingredient of the example of comparison 1 enhancing layer 16. It uses and is the depth ds of 
the guide rail of the translucency substrate 12. 180nm, The depth of flute da of the light absorption layer 14 The 
depth of flute de of 1 10 and the enhancing layer 16 It is referred to as 1 10nm. When set the ingredient of a 
reflecting layer 4 to Au, and also the optical information record medium was created like the example 1 , the signal 
was recorded, having used power of the laser beam for record as 9.0mW and it asked for the jitter like the example 
1 , it was 34ns as shown in Table 1 . 

[0033] Silicone is used as an ingredient of the enhancing layer 1 6, using olefine resin as an ingredient of the example 
of comparison 2 translucency substrate 1 2. The depth ds of the guide rail of the translucency substrate 1 2 The 
depth of flute da of 70nm and the light absorption layer 1 4 The depth of flute de of 30 and the enhancing layer 1 6 It 
is referred to as Onm. When set the ingredient of a reflecting layer 4 to aluminum, and also the optical information 
record medium was created like the example 1, the signal was recorded, having used power of the laser beam for 
record as 8.8mW and it asked for the jitter like the example 1, it was 50ns as shown in Table 1. 
[0034] 
[Table 1] 
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[0035] 

[Effect of the Invention] According to this invention, pit width of face is uniform, there is little effect of pit size, and 
a jitter is also effective in the ability to offer the optical recording medium in which good writing is possible. 



[Translation done.] 



http://vmw4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_eije 



04/12/16 



1/1 ^—is 



* NOTICES * 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] a part of example of the optical information record medium which drawing 1 requires for this invention - 
- it is a notching perspective view. 

[Drawing 2] Drawing 2 is the A section enlarged drawing of drawing 1 . 

[Description of Notations] 

10 Optical Information Record Medium 

12 Translucency Substrate 

14 Light Absorption Layer 

16 Enhancing Layer 

18 Reflecting Layer 

20 Protective Layer 



[Translation done.] 
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[0 0 17] 3fc®iR@l 4©«EWSfcbTtt. X* 
& LBfe Xt?>3-htt«««»«f6"nS3^, 
■ 14 OWE. Iftfi, 

[0 0 18] X>7\>Xfil 6te, WAtf, SiO: , 
7^7rXS i O* Sis N« „ S i N» AIM* Z 

>«©*«««<WffcJ:D»*T**. x>/\>x@l 

1 4 <D±\zmmy.\zm<Dm s^u-cx/t ? * u >^*r 
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+ neh, -deb, ) -rA#, 0. OS^p^l. 6fcft 
^*3fc»5fe-r*. Sfc. ««JRH1 4 0S*J®Jf*© 
^ggk.b, H0. 0 4ETF£te*J;5K-r5o 
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ffc;$ ^a c fc JCcfc 0 ff z> z. 5. 
[0 0 2 3] mfcwi 

ttS«l 2€»fflrt»ttKJ;D^d6bfc. rJIT, 33fc 
ttS«l 2 OSS t bTtt# U h «S« L 

fc, 3^ttS«l 2<Z>1MXB:, ISl. 2mm, 
1 2 0mmd)> F*9S 1 5mmd)tbf:. 41 
0. 14 0nm, Kyf 1. 6wmtU 

S3fcttSfil 2(Dffl€E4 6-l 1 7mm(f)©|gII:M 

[0 0 2 4] 3>tftX«l 2<D±iC, 1, 1' v 

3, 3', 3 1 fh7^^4, 5, 4' 



—579— 



(4) 



6-282871 



m^&a*&ft&mm9£m& : nk 3 2 1 9) e 0 

56, - h OV y 7x-H$ >4 0 ^^^M&X 
tr>n-hfeic<fcO^*U BillOnm, 
d. ^5 0nm©MJR114^MUc. 

[0 0 2 5] ^KiRSl 4©±IC^U3 — >«IB 

SrXt!>n-h^trJ;DS^b, W5 0nra, »(Z>SE 
$ de #4 0 nm(DX>;\>^§ 1 6 &mf&LTco 
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[0 0 2 7] ^iC, Slt^l 8©Jifc#'J7*y 

»LX«ft$t, If 10 /imCO^SI© 2 0 $EMcb 

[0 0 2 8] 2!OJ:^fcU-r#6nfe3fef&*E» 
&S7 8 OnmOU-lf^^l. 2m/s 
ec. ffi&A^— 7. 4mWTlltL, EFMff-Ef$lB 

[0 0 2 9] %ttfi|2 ^ 
S36ttS«l 2 d, §18 0nm, M 
4WB1 4 d. $8 0. X>A>;*jI 1 6tf>*g 

CDS5;*de HOnmtU SWJB4 ©#»*A 1 £ b 

H^-Tck^i^ 2 4nsT*oL 
[0 0 3 0] *K«3 
XSOttfttbTT^U^SI^fliV*, X>A>Xfi 1 
6 bT^U^X^U^JBV^ mt&&WL12 30 

(DmP^MO^d. $18 0nnu ytWMm 1 4 <Z>m<D 
&2d* $3 0, X>A>X^1 6CD»OSi$d e $1 
OnmiU E»Ji4©«tttCuibfc«H:Sat«l 
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X>A>X@1 6C0«»tLT*U^X^V>*fflV4. 
a*tt»Sl 2©*WS|oaiSd. ^2 8 0nm, #® 
*K/Il 4<Dm<Dm2d* $110. X>A>X/g 1 6(D 
»<DSSd. S3 0nmtU £ftH 4 CD$m$ A 1 £ 

U EWIV- tfftO/X?— $6. 5mWtltifS 
BflfcU HiS«l tH«l:lT^y^€*«)fctl5, 
^ 1 K^"3"«fc "5 id. 2 3nst^L 
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S«l 2 0^ft#ScD8S3d. $18 0nm, 3fc©JRJi 1 
4Cr>S©ai^d, $110, X>;\>X116 0W 
2d. fellOnmiU ELMM 4 ©»»$A u <h bfc 

lf*©/t»7— $9. OmWtbTi^iB^ 

\Z7tt£o\Z. 3 4nsT?abo3to 

[0 0 3 3] lt«M 2 
Sft&SSl 2 0tJStLTtl/7^f >»JB£JB^ X 

&«1 2(Dfgrtg|<Z)$i£d. $7 0nm, 1 4 

<£>?g<E>gg£d. $3 0, X>A>Xil6 0S©^d 
. SOnmtU £3fB4©#»$A 1 ^t^ili^ 

mi hmmzisxytmmm&tm&ftmis* m&mu- 

if5tcOAy-$8. 8mW<hbT{t^$fB&U g£JS#I 

tC. 5 0ns "C&ofc* 
[0 0 3 4] 
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